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(57) Abstract 

The present inveation relates to the purification of exhaust gases from ikon-stationaiy httemal combustion engines sudi as th se used in 
petrol or diesel vehicles, as well as to the purification of industrial waste containing nitrogen oxide and products from die incomplete 
combustion of various fitds. The purification of gases is essentially carried out during different NO, reductimi and oxidadon stages by 
perfonning a treatment using dififerent layers of oxide catalysts which are applied on highly porous block supports and onto a carbon-black 
filter. This method also uses oxide coiiq>ositioos of transition metals, con^Kumds of the perovskite and zeolite type as well as modification 
agents free from Pt metals. In order to neutralise poor fuel effluents, complementary reduction reagents are added such as hydrocarbons for 
carbonaling the support and filter surfaces, or nitrogen-containing reducing agents after cooling the gases in a heat-exchanger. This invent! n 
may be used to improve the efficiency and completeness of an economical gas purification process, as well as for purifying exhaust gases from 
internal combustion engines in oxygen-excess conditions using a reserve of reducing reagents i^ile warming up a cold engine. 
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McnojibsoBaHMe: owMCTKa BbixjionHUX raaoB HecTauMOHapHux 
ABHraTejre^ BHyrpeHHHro cropaHprir satSBJThKHOVo vr OeirsPTHOBoro 
TpaHcnopTa, m BuOpocoB npoMUDtuieHHocTM OT oKcuaoB asoTa M 
OSnponyKTOB HenojiHoro cropaHMii ToiuiMaa. 

CyiEHocTfa MsoOpeTeHMii : oHMCTKy raaoB ocymecTBJiAixr b 
HecKOjTbico cramdi oimcjieHHA m BoccraHOBJieHMA NOx oOpaOoTKofi^ Ha 
pasHux cjioiix oKCMAHUx KaTaJiMaaTopoB , HaueceHKi>ix Ha 
BUcoKonopMCTue OJiotiHue HocHTejiM M caxesuA ^njihrp, m 
lOHcnoJibayoT oKCMiiHue KOMnoaMUMn nepexoAHux MeTajuiOB, 

coejxprneHnff Tinra nBpoBCKPrra vr xxeomrrB, Muiw<| > mmpyimntf jxoOaBKM, 
He conepoRamMe Pt-MeTajuiOB^ a juiii HeftTpajxnaauHM OejOHHx 
ToruiMBHUx BuOpocoB jxonojTHmejTbHo BBojxiTP BoccTaHaBJiHaaniMe 
pereHTU : yrjieBonopoxiUr aayrjiepoxMBaiomiie noBepxHocTb HocMTejiH 
15m 4)Mji&Tpa vum aaorcoirepxamne B ucui ' aHUBvi ' i ' ejiw nocjie 
oxjiameHMH raaoB a Teanoo6MeHHMKe • 

TexHMttecKMit peayjibTBT: noBuneHne s^eKTMBHocTM m nojiHOTu 
npouecca raaoowMCTicM npM oAHoapeMeHHoji 3kohommmhocth, 
npoBejieRHe ovihctkm' buajiuiihux irasoB" ABC B~ yLUJiOBiiHx n^OuTica 
20KMcJiopoAar c aanacoM BoccTaHaBJUfBanoMx peareHTOB m npM 
paaorpeae xojioiiHoro jiBHrareJtH. 3 Ta^jnuxht, 2 npnuepa. 
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Cnoco6 owMCTicK oTpa6oTaBxii»fx raaoB 

06jZaCTb TeXHMKM 

05 M3o0peTeHMe othocmtch k TexHOJiorMM KOMnneKCHoA raaooMPicTKw 
M Mo«eT ObiTfa McnojibsoBaHo juiH HeMTpaJiMsauMM oKCMjioB asoTa 
(NOx) M npojiyKTOB HenojiHoro cropaHWH (caacesux MacTiiu, CO, 
HC) B BfcDCjionHfcix raaax jiBMraTejieft BHyTpeHHero cropaHMH (flBC) 
asTOMoOMJibHoro, BojoHoro/ »eJie3HOJiopoacHoro TpaHcnopTa m 

10 oTxojiHimtx raaax cTatmoHapHtix ToruiMBHO-sHepreTiMecKHx 

yCTaHOBOK. 

npaAnecTByxmcMM ypoBem* TexmKM 

OCHOBHOft TpaWUMOHHtlli CnOCOO OHMCTKM BblXJlOHHtlX raSOB 

ocHOBfaiBaeTCfl Ha McnojibsoBaHMw ewHoro TpM^yHKUMOHajitHoro 
15 (3- way) Ka'TaJiMsaTopa, KOToptiii ocymecTBJiHeT napnxiy c 

oKMCJieHweM CO m yrjiesoaopojioB ojiHOBpeMeHHoe soccTaHOBJieHHe 
NOx jio HeiiTpajibHtix MOJieKyji b ysKMX oicMCJiMTejitiHo- 
BOCCTaHOBMTeJibHtJX ycjioBMHX (jiHMOfia^l) / T.J.Trusx, R.A. 
Searles, D.C.Sun, Plaminum Metals, Rev., 1992, v. 36, (1), 
20 P-2; WO 95/235, 1995/. 

fljiH 3Toro McnojibsyiOTCH MHoroKOMnoHeHTHue KaTajiMTM^ecKMe 
CMCTeMfci, conepacamMe OjiaropojiHbie MeTaJiJibi (Pt, Rh, Pd, Ru) , 
HaHeceHHue Ha OjioviHue HocMTejiM coTOBoft cTpyKTypu / 
P.N. Hawker, Diesel Emmission Control Technology, Plaminum 
25 Metals, Rev., 1995, v. 39, (1), 2/. 
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OwaKo, ynoM^HyTue KaTajiMTM^ecKMe mctojoj He fiBjiajoTca 
yHMBepcajiSHhiMM, ohm coiiepsicaT floporocTO«nMe aKTMBHue 
KOMnoHeHTti, noflBepaceHHue ynocy m HOBOMy 3arp;i3HeHMio 
OKpysraJMueii cpeau. 

05 K TOMy xe, juih HecrauMOHapHMx jmaejitHux ycTaHoaoK, 
paOoTaioiuMX npM noHMxeHHux TewnepaTypax, b oKMcjiHTejibHiox 
ycjioBMHx (10-15% Oz, jifa,c>aa=2) , coaepxamMx KpoMe Toro 
TBepflfcie yrjiepoflHue HacTMuu m nojinapoMaTuwecKMe 
KamteporeHHue yrjieaoflopoflbi, a Taiace cepy, cymecTsyouMe 4- 
10 «t)yHKiwoHajibHLie Pt-Rh-KaTajiM3aTopu He MoryT oGecneHMBaTb 
aocTaTowHo nojinoii samMTu. 

RJifi owcTKM flMsejibHux BbKjionHux raaoB c naObiTKOM KMcjiopofla 
HaMCojibmee aHa^eHMe npMoOpeTaeT npoOJiena HewTpajwaauMM 

OCHOBHUX TOKCMHHUX KOMHOHeHTOB - OKCM^IOB asOTa (De-NOx) M 

1 5 caxM . B 3TJ1X ycjioBM«x aaate HanOojiee coBepmeHHue 

KepaMM«iecKMe ("wall-flow") ca«eBMe pereHepMpyewue $MJibTpu, 
HecMOTpa Ha 'wcnojibBOBaHMe flonojiHHTejibwux Ojiokob c 
HaHeceHHMMM Pt-KaTajiM3aTopaMM, He peinaDr npoOjiewu De-NOx 
TpeOyeMUM oOpaaoM /B.J.Cooper and S.A.Roth, Plaminum Metals, 

20Rev., 1991, V.35, (4),p.l78/.To3Ke cawoe othocmtch k 
4iMJibTpaM, pereHepauMs caaoi Ha KOTopbix ocymecTEjineTCii c 
noMombio cnewajibHux sJiexTpM^aecioix HarpeBaTejiefi mjim ropejioK, 
pacnojioaceHHbix nepe;i ^njibTpow / New Technology and Advaces 
in Automative Applications, Plaminum Metals, Rev., 1995, 

25V. 39, (3), p. 112-116/. 

flJiH noaaBJicHMH okcmjiob aaoTa b auOpocax npeanpM«TM« 
TenjiosHepreTMKM niMp. ::.:oe pacnpocTpaneHMe nojiyynn iabtoji 
cejieKTMBHoro xaTajniTHMecKoro BOCcTaHOBJieHMH (SCR) NO 
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aMMMaKOM MJIM yPJieBOflOpOAaMM/ KaK BOCCTaHaBJIMBaiOUUlMM 

peareHTaMM /Cat. Today, Catalytic Reduction of Nox. A Review 
on the Fundamentals and Technology, 1987, v. 2, (4), p.365- 
529;US, 5,354,544, 1995 /. 
05 M3BecTeH cnocoG HMSKOTeMnepaTypHoro cejieKTMBHoro 

HeKaTajuiTMMecKoro BbccTaHOBJieHMH (SNCR), rjie b KavecTse 
BoccTaHOBMTejiH McnoJib3yioT coeroiHeHM« Twna xapOaMwia mjim ero 

npOMSBOHHUX, KOTOpUe yAOOHO BBO^Tb B peaKuiiOHHoe 
npocTpaHCTBO B Bvtne BOiXHoro pacTBopa / O.A.yCTWHOB M 

10 -ap. /XMM.npoMbmiJieHHOCTb, 1991, Noll, c. 673-675; 1995, No7, 
c. 29-31/. OnwcaH mctoji SNCR c McnojibaoBaHMew BOJiOKHMCTbDC m 
rpaHyjmpoBaHHtix HOCHTenePi /RU, 1, 433, 486, 1988/, 
B 3TOM MeTofle BoccTaHOBMTejib-KapGaMJin bbojiht Ha 
noBepxHocTb HOCMTejiew m cejieKTMBHo pacxojiyBOT b peaKixMM 

25 HeiiTpajiHsauHif no nojiHoro ncTomemtfi. 3tot mctoa j4MeeT paa 
cymecTBeHHbDc npewwyiaecTB nepejx SCR: oTnaaaeT HeoOxojiiiMocTb 
nocTOiiHuo noAQepxuBaTb 'ppeCyeMoe cooTHOUieHMe peareHTOB, 
OTcyTCTBwe jioporocTOflmero m He craCiijibHoro KaTajiMsaTopa, 
OTpaBJiHinerocA npHMeouoi cepu, B03i4o»iocTb paOoTbi npn 

20 MsOuTKe KMCJiopojxa M HH3KHX TeMnepaTypax . 

OcHOBHbiM HaMOojiee saxHUM HejiocTaTKOM onMcaHHoro MeTOAa SNCR 
ABjiiieTCH HMSKan CTeneHb yjiaBJiMsaHMH MOHOKCMfla a30Ta - 
ocHOBHoro KOMnoHCHTa TonjiMBHux rasoB, nosTOMy npM 
McnoJibsoBaHMM KapOaMMjia, xoth KOHBepcMH no NO2 m jxocTMraeT 

25 80-90%, KOHBepcMH no NO ocTaeTCH hhskoPi. 3tot cymecTBeHHtiii 
HeflocTaTOK B /us, 5, 348, 715, 1994/ ycTpaHHeTCH BBejieHweM 
cneuMajibHbix oKwcjiMTejieii (O3, KMnO^, CIO2 m Jip.) juifi 
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OKMCJieHMH NO B NO?. OjIHaKO, 3TO He SKOHOMM^HO, T.K. 

OKMCJi^Etmie peareHTti pacxonyroTcn b SHatiMTejibHBix KOJiMMecTsax . 

flocTaTo^Ho 0J1M3KMM K HpejoJiaraeMOMy cnocoOy no TexHMtjecKOM 
cymHocTM n jiocTwraeMOMy peayjibTaTy HSjineTCH jXByxcramiiiHhiH 
05 cnocoG o^MCTKM raaoB, BKjuo^ajomMft McnojibsosaHMe jasyx cjioee 
KaTaJiMsaTopoB / RU, 2,042, 406, 1995/. 

Ha nepBoii cTawM Ha okcmotom umhkxpomobom KaTajiMTMHecKOM 
cjioe ocymecTBjiHeTCH oKMCJieHMe weTana, BBoxcMMoro b Ka^iecTBe 
BoccTaHOBMTejiH B KMcjTopojicoj5ep»amyK> raaoByio cpeuy. Ha 
10 BTopoft cTajiMM oMMwaeMfcie ot okcm^ob aaoTa rasH b Oojiee 
BoccTaHOBM-TejibHtix ycjioBMHx nponycKajoT ^epea BTopofi cjioPi 
OKCMUHoro ajnoMOMejibHMKejTbjiMTMeBoro KaTajiMsaTopa. 

HeixocTaTKaMM naaHoro cnocoGa OTJiHeTCH nepauMOHajibHoe 
pacxo^OBaHMe BoccxaHOSMTejibHoro pearenTa - MeTana, ocoGenHo 

ISJUIH OCejXHeHHblX TOnJIMBHUX BblOpOCOB, OTHOCMTeJIbHO BUCOKMe 

TeMnepaTypfci KOHBepcMw, raaojWHaMwtjecKoe conpoTMBJieHMe 

KaTaJIMSaTOpa M KMCJIOTOHeCTOflKOCTb aJIKMOOKCHUHOrO HOCMTeJlH. 

flpyroft BapwaHT mbtom SCR NOx yrjieBojiopoiXHbiMM 

COeilMHeHMHMM Ha MejaHO-UeOJIMTHblX MOHOOOMeHHfalX KaTStjiMsaTopax, 
20 3aHBJieH b/ US, 5,354,544, 1995 /. fljin Cojiee rjiyOoKoro 
npespameHMH npeanaraeTca McnojibsosaTb jipyvoPi cjioPl 
KaTaJiMsaTopa noJiHoro oKMCJieHMK Ha ocHOBe OjiaropoiiHbtx 
MeTajuioB. Mcnojib30BaHMe KaTajmaaTopoB jjoMcwra nepeji 
KaTajiM3aTopaMM SCR c^wTaeTCH HeueJiecooGpasHbiM Ms-aa 
25 0KMcJieHMH SO2 /Cat. Today, Catalytic Reduction of Nox. A 
Review on the Fundamentals and Technology, 1987, v. 2, (4), 
p. 365-529/. 
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PacKpwme Kdo6peTeKM5i 

OcHOBHan aajia^a npw paapaOoTKe hoboto cnocoCa o^imctkm 
saKjnoHajiacb b tom, mtoOu M3G€»caTb rjiaBHux HejciocTaTKOB 
OojibmMHCTBa cymecTBycmMx KaTajiMTM«jecKMx mctoj^ob: 

05 l.ynpOCTMTb CMCTeMy JIOSMpOBaHMH BOCCTaHOBMTeJIH (R) : R = NOr 

MMeiooiero MecTo b juoOom m3 MHorowMCJieHHHx BapwaHTOB MeTojia 
SCR. 

2 .yjiaBjiMBaTb, sanacaTb m pereHepMposaTb jtMsejibHue cawceBbie 

BUOpOCbl. 

10 3.noja6op KaTajiKsaTopoB ocymecTBjiHTb He cTOJibKo jojih 

aKTMBaUMM KMCJlOpOfla, CKOJlbKO iUIH NOX { HMTp03MJIbHbie, 
HMTpMTHUe KOMnJieKCU) M OOofiTHCb ©63 P t-MeTaJIJIOB- 
KaTcUlMSaTOpOB "jaoacMraHMH'' . nocjiejOHee 3aKJTK>tieHMe cBHsaHo 
c TeM, tiTo B jiMsejibHHX BbDCJionHbix rasax ( JTHM6jaa=2 ) , me 
15 npoOJieMa De-NOx oco6eHHo sa^icHa, OKCMjia asoTa o5pa3yeTCH 
Gojibme, iieM cyMMapHoe KOJiM^ecTBo yrjiepojxa, HC m CO (na 20- 
4 0% no CTexMOMeTpMM) . no3TOMy HeoOxojwMo Oojiee nojiHoe 
MtcnojibsoBaHMe Nox - KaK oKucmiTesin, a He npHMoe nojKSdramte 

BOCCTaHOBWTeJieft KMCJIOpOilOM. 

20 HawOoJiee OjmaKHMH k npejuiaraeMOMy MeTo^y, b cooTBexcTBMM 
c nepewcjieHHiiMM saAawaMH, mjinetcn ueTon, npeano»ceHHbiM joJifl 
jiwaejibHtix flBC coTpyjaHMKaMM Johnson Matthey / B.J.Cooper 
and S. A. Roth, Plaminum Metals, Rev., 1991, v. 35, (4), 

25 P-178; EP, 0,341,832,81, 10.01.1996 (npoTOTwn)/. BneM 
npejuiaraeTCH McnoJibsoBaTb KepaMM^ecKwii ^wjibxp Ges 
KaTajiHsaTopa, a nepe;^ hmm pacnojiaraTb Pt-coaepacamMA 
KaTajiMsaTop na Cjio^hom cotobom HocMTeJie juih . pereHHpauMM 
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saaepacaHHoft caacM m ojaHOBpeweHHoro aoacwraHMK CO m HC Ha 
KaTajiMsaTope . Upyi 3tom nocTMraeTca npaKTMtiecKM noJiHoe 
oKMCJieHMe BoccTaHOBMTejieft c KOHsepcMeii 98% jutft CO, 96% xmn 
HC, HO TojibKo 6% ojifi Nox. B Oojiee noaawix BapwaHTax uevoaa 
05 / EP, 0,341, 832, Bl, 10.01.1996 (npoTOTHn) / Jin« yjiyrjmeHJiH 
fle-NOx asTopti npejxnaraioT ncnojibsoaaTt BaHajmeBuii 
KaTajiM3aTop ua nopMCTOM 4>Mjii»Tpe , 

men 3anaca BoccTaHOBHTejijj jmn De-NOx a Bime caacM, 
oTJiaracmeftca na $MJii.Tpe, b stom MeToae peajmayeTca He 
10 nojiHOCTfaK), TaK KaK Bce BpeMH ocTaeTCH MSCSUTOK HenpopearM- 
poBaBmHX OKMCJiMTejiefi - okcmaob aaoTa. K roMy npM 
BsaiiMoaeiicTBMM aMOKCMfla aaoTa c casreft BosHMKaeT 
HejicejiaTejifaHoe BtwejieHMe cHosa NO m CO. McnojibabfiaHMe juin mx 
cHjciceHMfl BaHaflHeaoro KaTajmaaTopa soccTaHOBJieHMH m pt 
15 KaTajiMsaTopa okmcjichmh ne oMeHt 3$$eKTMBHO, Ms-sa MeHbmeft 

aKTMBHOCTH 

NO B CpaBHeHMM C NO2. 

C uejibio ycTpaHCHM^ yKaaaHHux HeaocxaTKOB, b npennaraeMOM 
cnocoCe owctkm rasoB mx o6pa6oTKy ocymecTBjiHDx ho MeHbmeft 

20 wepe b abb CTaflMH : nepBona^ajibHoe KaTajiMTMtiecKoe oKMcneHMe 
MOHOKCKna aaoTa KMcjiopoaoM m nocjienynmee BoccTaHOBjieHMe 
oOpaaoBaBHMxcH hmtposhhx raaoB (NO, NO2) BoccTaHOBHTejiHwu. 
HoBbiM HBjiaeTCH TO, tjto Ha nepBoii cTawM ocymecTBJiinoT 
OKMCJieHMe M McnojibayKjT necKOJibKo cjioeB okcmbhhx 

25 KaiajiMaaTopoB, a Ha BTopoii crajOMM ocymecTBJimor 
BoccTaHOBjieHMe OKCMflOB aaoTa m McnojibayBT oKovaibdi 
KaTajmaa-Pop Ha nopMCTOM HocMTejie mjim $MjibTpe, HaKaiuoiBajomMx 
M aanacanniMX yrjiepoanue caaceBue tiacTMuu. ftrxH o^ctkm OejBHHx 
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ropioMMx ra30B npejuiaraioT jionojiHMTeJibHoe BBeneHne yrjiepoji- 
conepjRaismx mjim N-cojiepatamMx peareHTOB-BoccTaHOBMTejieii m 

MCnOJIbSOBaHMe CJIOeS MOJUl$MUMpOBaHHOrO HOCMTeJIH M ^MJIbTpa. 
AonOJIHHTeJIbHUMH OTJIM^HMH HBJIHJOTCH : 

05 - McnoJib30BaHMe Ha KaTRXLoik cTajiMM KaTaJiM3aTopoB Ha 6jio^hux 
nopMCThix KepaMM^ecKMx HOCMTejiax mjim $MJibTpax cotobom 
cTpyKTypu noBfcnneHHoft npoHMuaeMocTM Ha ocHose 

MOJCCM^MUMpOBaHHUX KOpjlMepMTa, 

rjiMHOseMa juim ueoJiMTOB; 
10 - McnoJibsoBaHMe b KaMecTse KaTajiMsaxopoB oKcujiHtix 

KOMnOSMlXMM nepeXOJ^HbDC MeTcUUIOB, M OCHOBHfclX 3JieMeHTOB, 

HanpMMep, nepoBCKMTa Ha HocMTejie; 

-McnojibBOsaHMe yrjiesojiopojiHfcix opraHMwecKMx BemecTB, 
sanepw^KMBaeMbix, sanacaeMtix m perenepMpyeMbix b BMfle 
15 yrjiepoflcojxepacamwx peareHTOB-BoccTaHOBMTejieft Ha HocMTejie w 
^nuibTpe; 

- McnoJibsoBaHHe KaTajiMsaTopoB m HocMTejieii c 
sjieKTponpoBOiiHmMMM floOaBKaMM fljiH nojiy^eHMH HarpeBaTeJieii c 
yjiejibHUM conpoTMBjienneM Ojiokob 0,1-2000 Om cm M noBtmeHMfl 

20 TeMnepaTypti rasoB Ha 100-300*'C; 

- McnoJibsoBaHMe b KaMecTse sjieKTponpoBOfl-ameii jioGaBKM 
nepoBCKMTHoro KaTajmsaTopa; 

- McnojibsoBaHwe b KawecTBe Mojw^wKaTopoB nepexojiHUx 
MeTajiJiOB B KOJiMHecTBe 1-30 % Mac; 

25 - McnojibSOBaHMe b Ka^ecTse BojiopajCTBopMMtix N-co^jepacaiOMX 
peareHTOB KapGaMwaa, OwKapOoHaTa awMOHMH m up. mjtm mx 
cMeceii; 



^^'''^'^ g PCT«U97/00,97 

- McnojifasoBaHMe nocjie $MJH,Tpa TenjiooOweHHHKa ann 
oxjiaxneHMH noTOKa rasos no 20-150^C; 

- McnojibsoBaHMe soajiyxa, bojkj mjim boahux pacTBopoa 
peareHTOB xuiR BseaeHMH mx b hotok raaoB b KojiMMecTse 50-100 

05 t/m', conepacamMX 50-400 r/jt pearcHTOB. 

npeflnot«TMTejM,HHM sapMaiTF ocymecrajieHM« Hsoepe-reHUH 

Ha nepBOM cTajwM juin Cojiee nojiHoro okmcjichmh wcxoaHux 
MojieKyji NO B Na^ McnoJibayioT 3$$eKTMBHHi4 OKCMflHfctfi 
KaxajiMaaTop Ha Ojiovhom nopwcTOM KepawMHecKOM HocMTeJie. 

10 Ha BTopoM cTajwM ana BoccTaHOBJiemiH m yjiaBJiMBaHMn Nox juia 
JiMaejibHMX BuOpocoB McnojibsyeTCH caxeauii KepawnTiecKMii 4,RnbTp 
c OKCUHHUM KaTajiMsaTopoM BoccTaHOBJieHMH miM cMemaHHoro 
aeftcTBMH ana flonojiHMTejibHoro peoKwcjieHMH NO, oOpaayramerocH 
npM BsaKMoaeftcTBMM hmtposhux raaoB c caaceBUMH 

15 vacTMuaMw.CJienyeT, sepoiiTHo, roBopuTb o npeMMymecTBeHHOM 
paaaejiemiM peaKiwM Ha cTajWM okmcjichmh m BoccTaHOBjieHWP na 
cooTBeTCTBywniMX cjiOHX KaTaJiMsaTopoB. TaK xaK 06pa30BaBiuMec« 
Ha OKMCJimome** KaTajmaaTope Mojiexyjiu NO2 wacTMuno 

B3aMMOaeiiCTByKJT C BOCCTaHOBMTejlHMW, TaK TKe KaK M 

20 ojiHoBpeneHHoe npoTeKaHwe flsyx peaKUMft aa oahom cjioe 

paapaOoTaHHoro cejieKTMBHoro KaTajinaaTopa saBwcMT ot cocTasa 
rasa. Kpowe Toro, Cbino oOHapyaceHo, wto na okcmbhux 
KaTajiMsaTpax BoccTanoBjieHMH Mo»eT npoTexaTb peaKUMw 
flMcnponopuMOHMpoBaHMfl NO c oOpaaoBaHMeM N2O, nayneHHaH b 

25 roMoreHHOM KaTajntae. 
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no3TOMy nJifi iiMseJifcHhix BuOpocoB Mo»cHo, HanpuM p, 
McnojibsoBaTb wepejioeaHMe HecKOJibKMx cTajmw c HcnojifaaoBaHweM 
pasHtix cjioeB okcm^hmx KaTaJiMsaTopos (TaGJi. 1, 2) . 

MaseCTHUM OCJIOaCH>UCHm4M MOMeHTOM O^CTKM TOpiOWMX raSOB OT 

05 NOx HBjiReTCR BbicoKan KOHueHTpauMH napoB bojjh (6-10%) . 

BGJ1M3M TeMnepaTyptJ KOHjaeHcaixMM ocTasniPfecfl HMTposHbie rasbi 
o6pa3yioT kmcjiotU/ M3 KOToptix aaoTMCTaa JierKo pasJiaraeTCK m 
1/3 NO2 npespamaeTCH oOpaTHO b NO (npoOJieMU TexHOJiorwM 
asoTHoft KMCJioTti) . OcoOeHHo jierKo 3TO npoTeKaeT Ha 

10 oxjiaameHHoii jio towkm pocu noBepxHOCTW KaTaJiMsaTopa . B 
npexLnaraeMOM cnocoOe, ^to6m M36e3KaTb 3Toro HBJieHMH n juih 
6ojiee nojiHoro nojiaBjieHMfl ocTaBmMxcfl nocjie KaTaJiMTMMecKoJi 
oOpaGoTKM HMTposHux rasoB, MX KOHneHCwpyuT B TerinooOMeHHMKe 
BMecTe c napaMM bohh. A saTeM HeiiTpaJiMayiDT KwcjioTHtie 

15 ocTaTKM M norjiomeHHMe oKCM^ti a30Tcojiep:KamMMM 

BOaopaCTBOpMMWMM BOCCTaHOBMTeJlflMH, MMnperHMpOBaHHbIMM Ha 

noBepxHOCTM OJioHHoro nopwcToro HocwTeJiH, nanpMMep, ueojiMTa. 

OTJIMWTeJlbHOii OCOOeHHOCTbJO 3TOft SaKJIlOWTeJIbHOM CTajIMM 

BoccTaHOBJieHMH, MexaHMSM KOTopoii oGcyamaeTCH ojxh'mm m3 
20 aBTopoB / O.A.ycTMHOB H iip., Xmm. npoMfannjieHHOCTb , 1991, 
Noll, c. 673-675; 1995, No7, c»29-31 

/, HBJIfleTCH OTCyTCTBMe BTOpM^HHX BblOpOCOB paSJIO^eHMH B BMJie 
NOx. 

JlJin peajiMsaiiUM MHHoro nocTajmftHoro cnocoOa ommctkm 
25 npeflJioxeHO McnoJibsoaaTb Ojio^ae HocMTeJiM m KaTajMsaTopu 
noBBDneHHoA nopMCTocTM c napajuiejibHUMM KanajiaMM cotobopi 
peryjiHpHoJi cTpyKTypa m rasonpoHMuaeMtiMM cTeHKaMM Meacjxy 
KaHdJiaMM jmn ^HJibTpauMn rasa. 
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npewMymecTBOM McnojibayeMbrx HocMTejiew Ha ocHose rjiMHOseMa, 
KopmepnTa, ueojiMTOB (npHpojoHBix mjim cMHTeTMnecKMx) HBJiHeTca 
coHeTaHMe bmcokmx npowHocTHtix xapaKTepMCTMK cotobmx Ojiokob, 

TepMO- M KMCJIOTOCTOftKOCTM C nopMCTOCTbK) CTBHOK KaHaJIOB (50- 

05 60%), MTo no3BOJiHeT McnojibsosaTb mx b Ka^ecTBe stJ^^eKTMBHux 

KaTaJIMBETOpOB M $MJIbTpOB-KaTajm3aTOpOB (TaOJI. 1, 2, 3) . 

flJiH ocymecTBjieHMH 1-oii cTaiXMM HeoOxoflMMo coweTaHMe 

3$4)eKTMBHOfl OKMCJIMTeJIbHOii CnOCOOHOCTM M CTaOWJIbHOCTPI . 3TPIMM 

CBoftcTBaMw oOjiajiai>T oKCMAHue KOMnosnuMM Ha ocHOBe 
IQ nepexojiHbix MeTajiJiOB, mejiowHo- m pejjKoaeMejibHtix m 

Jip,3JieMeHTOB, B TOM WCJie TepA40CT0ftKMe MHOrOKOMTlOHeHTHUe 

oKCMjxfci CO CTpyKTypoft TMna nepoBCKMTa cjieayjcamero cocTasa 
rjxe A - penKo- m mejiotjHoseMejibHue sjiGMeH-ru, a B - 
nepexojxHue 3JieMeHTu, He couepacamwe Pt-MCTajuioB ./ 
15 T.Seilyame, Properties and Application of Perovskite-Type 
Oxides, New York, 1993/. 

OTJIMMMTeJIbHOft OCOOeHHOCTbD JiaHHOPO CnOCOCa HBJIHeTCfl 

McnojibsoBaHMe co^eTanviH KaTajiWTMMecKwx, sjieKTpo- n 
TenjionpoBojiHHx cBoiiCTB stmx MaTepwajiOB. By^yvM HaHeceHH Ha 
20 nopMCTfcift KepaMMtjecKMii Ojiok yum SKCTpynMpoBanti b BMne 

COTOBtrX KepaMMtjeCKMX CTpyKTyp, nepoSCKMTH C BUCOKOft 

MeTajuiMMe^cKOMt mjim nojiynpoBOOTMKOBoft npoBowMocTbr) npujiaioT 
KepaMMHecKOMy OjioKy sjieKTponpoBojoHtie cBoftcTsa. TaKMM 
o6pa30M, HaHeceHHuii KaTajiMTpraecKiiii Ojiok mjim cajKeBuft $MJibTp 
25 CTanoBHTc^ npoBonOTmMM c yjaejibHfciM conpoTMBjieHMCM 0, 1-2000 
Om cm, m BuxjionHMe raabi Moryx 6fciTb narpeTu na 100-300^C 

3JieKTpMMeCKMM TOKOM, B pGSyjIbTaTG 34>4)eKTMBHOCTb 

TGpMoperyjiMpyeMoro KaxajiMsaTopa pesKo BoapacTaeT m 
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raaooHMCTKa Mo«eT nposojiMTbcfl vnice Ha xojiojdchom jiBMraTejie. 
PeayjibTaTU paOoTU TaKMx KaTaJiMTMwecKMX HeiiTpajiM3aTopoB m 
HarpesaTejiH npejicTaaJieHU b Ta6Ji.3. 

npoMumneHHan i^pMMeHMMOcTb 

05 OcoGeHHOCTblO JiaHHOrO CnOC06a HBJI^eTC^ BOSMO^KHOCTb 

ocymecTBjiHTb o^ctkv He TOJibKO juiaejibHux, ho m OeHSHHOBUx 
BbixjionHbDC raaoB b oKMCJiMTejibHtix vcjiobhhx (1-5% O2) ot CO, 
HC M NOX C MCnOJIb30BaHMeM Ojiohhmx okcmjxhhx KaTajiMsaTopoBr a 
npw Mcnojib30BaHMM $MjibTpa c HarpeaaeMbTM KaTaJiMsaTopoM 
10 nojiHyio owcTKy ot caaceBux wacTMu, yrJiesoixopojiHtix coem^nemiti 
M CO CO cTeneHbK) o^mctkm 80-90 %. 

npM 3TOM, nOMMMO OVMCTKM OTXOnmpdX VaSOB OT nOJIMMepHUX M 

ca:f:eBbix KaHueporeHHux BemecTB, OKMCJiMTejibHbzt^: cjioPi 
cnocoOcTByeT paOoTocnocoOHocTn m wMCTOTe nosepxHocTM 

15 BoccTaHOBMTeJibHoro CJIOH KaTamiaaTopa b BfcDCOiiHMX xanajiax 
4>HjibTpa M OjioHHoro HocwTejia. MsOutok BOccTanaBjiMBaiomMX 
KOMnoHeHTOB (CO M HC) no cpaBHeHMio c BbtOpocaMM NO b 
OeH3MHOBbrx AHHraTeJiHx KOMneHcnpyeTCH 
AonojiHHTejibHUM BBejaeHHeM KMCJiopoiia mjim xipyrMx 

20 KHcjiopoACo;c(epxanmx oKMCJiAnztHX peareHTOB, HanpHMep, O3, H2O2. 
B cjiy^ae oTxoAHizvfx npoMusuieHHUx rasoa, cojiep^icamsix 
npaKTM^ecKM xojibKo NOx, MoaceT ObiTb Mcnojib30BaH/ xaK sapMaHT 
npeixjiaraeMoro MeTojia, oKCMjiHtift xaTajmsaTop oxMCJieHMH 
HHTpo3Hbtx raaoB c nocjieAynooiM soccTaHOBjieHMeM mx N- 

25 conepacamMMM peareHTaMM-BoccTaHOBMTeJiHMWr HanpMMep, Ces 
npwMeHeHMH $MnbTpa. 
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B peayjifcTaTe, b ksukbom oTjiejifaHOM cjiytjae pemaeTCH ojiua m 
Ta ace ocHOBHaH sana^a De-NOx nyTeM nepaoHatiaJibHoro 

OKMCJieHMH NO M 06pa30BaHMH peaKUMOHHOCnOCOOHOM 4>opMw N02, 

T.K. HefiTpajiM3auM;i NO npoTOKaeT HawOojiee vpywo. Jinn stoPi 

05 ueJiM oKcujiHtie KaTajiMsaTopu noxaaajiM npeKMymecxao no 
cpaBHeHKK) c Pt-KaTajiM3aTopoM no rjiyOMHe KOHsepcMM w 
TeMnepaType peaKUMM (TaOJi.2) . 

TaKMM oOpaacM, McnojibaoBaHwe coBOKynHocTM OTjiMMMrejibHtix 
npM3HaKOB no3BOJi>ieT oOecnewTb HOBMSHy m JiorMMecKyio cBnsb 

10 CTajxMM naHHoro cnocoOa o^ctkm. riosTOMy cnocoO othocmtch k 
KOMnjieKCHofi otiMCTKe raaoBux BuGpocoB, rjie Hapaay c nojiHtiM 
oKHCJieHMeM HC, CO M caacM b KOMnjieKce pemaeTcn aajaa^a Oojiee 
rjiyGoKoro (HanpwMep, no cpaBHeHMc c npoTOTnnoM) yaajieHMH 
HaMCojiee TOKCMtmux KOMnoHeHTOB - oKcanoB aaoTa, 

15 Ha BTopoJi cTajxKM juin peraeHMH aaaaw BoccTaHOBjieHMH NOx, 
nocjie nepBOHa^ajjbHoro wacTHWHoro oKwoneHMH npuwecefi CO, 
Chx, caacM npM BsaMMoaeMCTSMii c NCb/ HaKanjiMBaeTCH m 
sanacaeTCi! caJKa m Tsmejihie opraHw^ecKMe peareHTbi Ha 
^MJibTpe. Jinn stoH ugjim Cujim paapaGoTaHbi BbicoKonpoHMuaeMue 

20 *MJibTpu, KOToptie c HeHeceHHUM KaTajiwaaTopoM mmbiot 

raaojXMHaMMMecKoe conpoxMBJieHMe He 6ojibine 4 Klla. TaKMe 
4>MJibTpti-KaTajiM3aTopfci MoryT paGoTaTb Gea perenepanMM m 
sanacaTb caacy b Te^eHMe HecKOJibKMx ^acoB paGoTw joMaejibHoro 
MBHraTejin. TaKMM oGpaaoM, Ha BTopoii cTajOMM nojioacMTejibHuft 

25 peayjibTaT jiocTMraeTCfl coBwemeHMeM KaTaJiMTH^ecKMx m 
4)nnbTpyiomMx npoueccoB c HeKaTajTMTHHecKMMW raao- m 

»4flK04>a3HbIMM peaKUMKMM npM BBejaeHMM flOnOJlHMTeJlbHUX 

BoccTanoBMTejief!. TaicMMM opraHMtjecKMMM BemecTBaMW MoryT 
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OHTbr HanpMMep, apoMaTHMecKMe coenMHeHM>i Twna UMKJioreKceH, 
KywoJi, cTMpoJi M jip. HJiM npoflyKTU nMpojiwaa TonjiMBa, KOToptie 
jierKO nojiBepraioTC^ oKMCJiMTeJifaHUM 

npeBpameHMflw: nojinMepMsaixMM, noJiMKonneHcauMM m jxp. m 
05 ocaacaaHCb Ha cjiohx KaTajiwaaTopa m ^vuibTpa, co3jiajoT aanac 
peareHTOB, He 

yxyjunan raaojiMHaMUMecicMX ycjioBMw. 
HtoOu ycTpannTb HeaocTaTKM HSBecTHbix BapnaHTOB MeToxia SNCR 

M TOGMTbCH HOBblX nOJIOKMTeJIbHblX pesyJlbTaTOB O^MCTKM, OfcUIM 

10 BHeceHH cJiejiyBsiaie cymecTseHHue MSMeHeHMH: 

1. 3aMeHHJiM rpaHyjiHpoBaHHtifi cjiofi HocMTejiH Ha MOHOJiMTHue 
MexaHMMecKM OoJiee npoMHwe, kmcjioto- m BJiarocToitacMe Ojiokm, 
WTO nosBOJiHeT ysejmwTb pecypc owMCTHoft cMCTewu. 

2 . BbicoKonopMCTbie OJiowMe HocMTejiM npeflOTspamaioT 
15 aaCHBaHwe peaKTopa m cHM3Ka»T raaojWHaMWMecKoe 

conpoTMBJieHMe, wo nosBOJifleT yBejiM^jMTb jiMHeftHyo cxopocTb 

nOTOKa OT 0,1-0,3 M/c Ge3 CroWCeHMH 3$(^eKTMBHOCTM • 

3. BbicoKa^i ruioTHocTb KanajioB aflcopCeHTa-HeJiTpaJiMaaTopa 
jxaeT B03MO»iocTb yaeJiMMMTb nosepxHOCTb KOHTaxTa'c otjvmaeMbiM 

20 raaoM m, Kax cjieflCTBMe, 3$$eKTMBHocTb ommctkm (Ta6ji-2) • 

4 . OcymecTBjieHMe HenpepbiBHoft pa3GpbrarMB2iK2meft nojxa^ 
pacTBopa ' BoccTaHOBMTeJieii mjim boiku b bujxb TyMana , 
jxonoJiHPiTejibHo yjiaBjiMBarauMX okcmjuj asoTa, cnocoGcTByeT mx 
HeftTpajTOsauMM Ha noBepxHocTM nopMCToro HocMTeJiH. 

25 5. BBejaeHMe Mow^MunpyouMx AoOaBOK b UeojiMTU b Bwjie 
nepexoiXHUX weTajuioB (m jim, acejieaa/ wapraHua, HMKejiH, 
KoGajibTa, xpoMa m ixp. 1-30 % Mac.) cnocoScTByeT copGuMM m 
BOCcTaHOBjieHMD ocTaBmeiicH wacTM okcmhob aaoTa^w, tbm caMtiM 
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B nonoJiHGHMe K npejiHaymMM CTannnu, oOjiertjaeT yjiasjiMBaHMe m 
H eiiTpajma auMJo • 

npMBejieHHtie npMMepti PUUiBocTpMpyK>T npe juiojReHHhdd cnocoO 

O^MCTKM. 
05 npMMGp 1 . 

KaTajiMTMxjecKaH aKTWBHocTb He»TpajTM3aTopoB MccjienoBajiacb b 
noTOKe OTxoiHmMx raaoBux npojiyKTOB ropeHMH npwpojiHoro rasa, 
KOTopHe cojiep:rajrM: 5% O2, 10% CO2, IBtHjO (oO.%). B noTOK 
Taicfce BBonKjiM 1000 ppm NO m BoccTaHasjiMBaiomMe peareHTu: 
10 1000 ppm CO, 150 ppm CH^, mjih 500 ppm kvmoji. CMecb raaoB 
oOpaOaTMBajiM Ha ojwom mjim HecKojibKMX cjiorx KaTajiMsaTopos 

npM OO-faeMHOM CKOPOCTM 36000 /xj (BpeWfl KOHTaKTa 0, 1 c) 

nponycKaHMew ^epea peaKxop, b kotopom nojwepsKnaajiacb 
TeMnepaTypa 190-450°C. Hcnojib30BajiM oKcmxHue KaTajiMsaTopu, 
15 HaHeceHHMe Ha nopwcTyio coTOBy© xepaMMKy Ha ocHose rjiMHoaeMa 

(D, KOpjlMepMTa (K) MJIM ueojiMTa (U) , XapaXTepMCTHKM KOTOpUX 

npeacTaBJieHM B TaOJi.l: 

XapaxTepMCTMKa aocMTejiefl r K' ii 



20 pasMep KaaajioB (cTenoK) ^ mm 1,6 x 1,6 (0,4) 

luioTHocTb KanajioB, ^cjio KaH./cM^ 25 25 25 

njioTHOcTb KepaMMwecKMX 6J10K0B, Kr/ji 0, 55 0,42 0, 48 

paCo^an nosepxHOCTb Ojiokob, m^/ji 1, 65 1, 65 1,65 

HOJiH CBoGoflHoro oe-bBMa, 64 64 64 

25 oO'beM oTKpbirux nop HocMTejiefi, 

mt/ji 0,5 0,41 0,39 
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npo^HocTb 6JIOKOB Ha paajiaBJiMsaHMe 

B npoflOJibHOM HanpaBjieHMMr kp/cnP 110 100 90 

TeMnepaTypocTofiKocTt Gjiokob, °C 1300 1200 800 
06o3HaMeHMfl M cocTaBH McnoJibsyeMUx KaTajmsaTopos: 
Q5 1 - LaoeSro2Mn03,, 2 - Lao8Sro2Ni03, 3 - Lao9Sro2CroBNio203. 4 - 

Pt-0, 5%/Al203,, 5 - CUO- MOpjieHMT, 6 - CO3O4 - KjmHOnTMJIOJIMT, 

7 - Fe-Mn okcmjxU/ 8 - Ni-Cr-Zr oKCMffij, 9 - Co-Fe-Cr okcmjibi- 
KepawMxiecKMe Ojiokm cojiep»caJiM 20-30 Mac.% KaTajmaaTopa 
(100-150 r/ji) , BBCfleHHoro b nopti HocMTejiK coBMecTHO c 
10 CBHsyvxmu mctojiom BaKyyMHoft nporoiTKM. nepoBCKWTHtie h 

OKCMjxHtie KaTaJiMsaTopa roTOBMjiMCb pasjioaceHMeM HMTpaTOB mjim 
coocaacjxeKHtix rvutpoKcunoB McnoJifasyeMMx MeTajinos npM 
TeMnepaType 800 m 600°C cooTBeTCTseHHO . Ohm BBOWJiMCfa, KaK 
MeTOHOM nporiMTKM M3 pacTBopoB M cycneH3Mi4, TaK w 

15 <>OpMOBaHMeM 6JIOKOB C MCnOJlbSOBaHMeM lUiaCTM^MKaTOpOB M 

cBHsyramx KOwnoHeHTOB. 

fljiH aHajiMsa rasoB wcnoJibsoBaJicH rasoanaJiMsaTop npojiyKTOB 

ropeHMfl Testor350, xpoMaTorpa^ m nHMOMep (f .Bosch) . 

flaHHbie MCittiraHMit cnocoOa owctkm Ha paantix cjiohx 
20 KaTaJiMsaTopoB npeflCTasjieHbi b TaOJi.2 wifl TBMnepaTypti 320*^0 . 

B0JIM3M 3TOM TeMnepaTypu (cpewna TennepaTypa BtocJionHbix 

rasoB) oKMCJiMTejibHafl KOHBepcwH NO npoxoaxMJia vepea 

MaKCMMyM aKTMBHocTM OT TSMnepaTypu, nojio»eHMe KOToporo 

onpejtxejineTCH ajicopOmioHHo-KaTaJuiTK^ecKMMH m 
25 TepMorotHaMHtiecKMMM xapaKTepMCTMKaMw . XapaKTepHue 

TeMnepaTypHwe aasMCMMOCTM c MaKCMMyMOM HaOJUOflajmcb m npw 

BBejieHMM B nOTOK BOCCTaHOBMTeJIbHUX KOMnOHeHTOB, B TaOJIMUe 

Ha pa3HMx cjioHX KaTajiMsaTopoB oKMCJieHM;i NO M nocjiejiymero 
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Ha pasHfcix cJio«x KaxajiMsaTopoB oKMCJieHM« NO m nocJiejiyKMxero 
BoccTaHOBJieHM^ NO2 npejdCTaBJieHH peayjibTaTU KaxaJiMTM^ecKoii 

3$$eKTMBHOCTM MeTOjqa OHMCTKM, 

TaOjmua 2 . 

05 ^ CocTas 1 cjioii 2 cjioii 3 cjioft 4 cjioft CocTas 

rasa npojiyKTOB /ppm/ 

320^C 320°C 320^C (KapOaMMjj) NO NO^ CO HC 





1 NO 1/r 








c n 


0 0 

280 






10 


2 NO 4/K 








680 


110 








3 NO 6/U 








450 


350 








4 NO+CO 7/r 


5/U 






300 


85 


50 






5 NO+CO+CH< 6/U 


8/r 


5/U 




205 


50 




10 




6 NO+CO+CH4 1/r 


9/r 




5/U 


210 


10 


35 


15 


15 


7 N0+"C"(HC)9/r 






6/U 


195 




100 






8 NO+"C" (HC) 9/r 


8/<D 


5/U 




155 


60 








9 NO+"C"(HC) - 


9/0 




6/U 


310 


56 


250 






10 NO+CO+CH4 .6/q 






5/U 


390 


80 


25 


20 




11 N0+C0+CH4 7/r 


2/K 




U 


220 


30 


70 


18 


20 


12 N0+C0+CH4 8/r 








570 


50 


280 


130 




13 NO+CO+CH^ 6/U 


8/r 






250 


80 


110 


27 



B onurax » 1,2,3 npMBojiHTCH peayjibTaTti KaTajiMTM^ecKoro 
oKMCJieHMH NO Ha ojiHOM 1 cjioe oKCMUHoro KaTajiMsaTopa b 
cpaBHeHUH c Pt-KaTajiM3aTopoM. nocjieayrmee BsejieHMe BToporo 
25 cjiofl KaTajiM3aTopa BoccTaHOBJiemifl mm KaTajmaaTopa 
cMemaHHoro jxePtcTBun npn OAHOBpeMeHHOM BBenenvoi 
BoccTaHOBMTejiH (onuTfci IP 4,13) npMBojinno k SHawTejibHOMy 
cHjOTeHMK) BbiOpocoB NO2 . HaoOopoT oiiMH TOJibKo KaTajiHsaTop 
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BOccTaHOBJieHHfl {onHT 1P12) Majio3$4>eKTMBeH {BhuxeJinjicn 
nojiynpoj^yKT - N2O) , a a KOMOMHamoi c KaTajuoaTopaMw 
npeMMymecTBeHHoro oKMCJieHMH (onuTti » 5,8,13) JxocTMrajiact 
80%-KOHBepcMH NOx M npaKTMtjecKM nojiHoe yflajiemie CO m HC. 

05 OntiTu 1^ 7,8,9 jjeMOHCTpMpyxyr paOoTy $KJibTpa-KaTajiM3aTopa 
nocjie npejxBapMTeJifa-Horo BBejxemtft yrjiesonopofla (Ha npMMepe 
KyMOJia) B noTOK raaos b xeMeHwe 30 mmh. riocJie TaKoii 
"axTMBauMM" $MjibTpa j5JiMTejibHoe speMH coxpaHHJicn sanac 
yrjiepojacojiep:icaiiiero BoccTauoBHTejiH m sucoKMe crreneHH otoctkm 

10 OT NOx. HeKOTopoe jxonoJiHMTejibHoe cHwaceHHe Buxojxa, 
ocoOeHHo, NO2 HaOjiiojiaJioct m npw picnojibsoBaHJiM 4 cjioh 
KaTajmaaTopa c N-cojxepKanoiM BoccTaHOBHTejieM (KapOawnaoM) 
nocJie oxjiaameHMA raaoBoro noTOKa b xenjiooOMeHHMKe (onTti IP 
6,7,9,10,11). CHM3KeHMe Buxojxa N02 HaCSjDDJiaJiocfa Jiasice npw 

15 HcnojifasoBaHMM 4 cjioh nocjie 1 cjioh (oiimt » 10) • 

ConocTaBjieHMe jiaHHUx no s^^exTHBHocTM owctkm Ha pasjiM^Htix 
HocMTeJiHx M KaTajiMsaTopax nosBojineT nowepKHyTb 

HeOOXOilMMOCTfa HCnOJIbSOBaHMH B SdHBJieHHOM CHOCOGe 

coBOKynHocTM onepamiii: nocTaxtwflHoii KaTajuiTpraeckoft 
20 oOpaOoTKM, oxjia:imeHHH rasoB b TenJiooOMeHHHKe h BseAeHMH 
Boimoro pacTBopa BoccTanoBMTejieii. 

npwMep 2.Mjui»cTpMpyeT o^cTKy BBixjronHHx raaoB flBC: 1 - 
cyjxoBoro awaejibHoro UBiiraTejiH L-160 PNS-Shkoda (27 ji, 140 
kW) npM 600 oG/mmh^ 2 - aBTOMoGmibHoro jwaeJifaHoro flsjiraTeJiH 
25 238-HM3 (14,8 Ji, 220 kW) npw 1000 oG/mmh, 3 - 

KapOwpaTopHoro OTwraTejiH 2401-rA3 (2,4 ji, 62 kW) npn 2000 
oO/mmh. McntiTaHMH npoBoroum Ha hoctohhhhx oOopoTax npM 
cpejiHMx HarpysKax jisMraTeJin 
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c Mcnojib30BaHMeM KepaMMwecKoro HarpeaaTejiH, HeflrpajnisaTopa 

M *MJIbTpa C paSHUMM CJIO/IMM OKCMflHUX KaTaJlMSaTOpOB . BGjlOIHMe 

KaTajiMsaTopH m $»uibTp pacnojiarajiM Ha BtooionHOM TpyCe m 
MCCJieaoaajiH npM TewnepaType o-rxoaramx raaos - ISO'c (Oes 
05 noflorpeBa), a TaKxe npw 300 m 390°C c McnojibaoBawieM 

HarpeBaTeji>i-KaTajiM3aTopa. B TaOjiMue 3 npejiCTaBjieHu cTeneHu 

KOHBepCMM TOKCMHHX npo^KTOB BblXJIOnHilX rasoB ABC B 

CTauMOHapHiix ycjioBMax paOoTu HeftTpajmaaTopoB (npMsejaeHH 
VcpeaHeHHue peayjibTaTti aa HecKoJibKo nacos paGoTU flBwraTejiH 
10 B HaMajibHuii nepMon n b cKoOKax wepea 20 wacoB paOoTu) . 

TaOJi . 3 



Tun BJIO^HUft KaTajIMSaTOp TOKCFraODf KOHBE PCMH, % 

flBC M 4>MJibTp-KaTaJiM3aTop KOxnoHeKT 190 300 **C 390 °C 



15 



6/U ; 8/r 



NOx 



15 



53 



65(60) 



CO 



20 



75 



91 (85) 



HC 



18 



71 



80(75) 



20 

2 6/r ; 1/r 



^CHaCTMlUJ 8 



20 



NOx 



18 



60 



26 



*C"MacTMitti 90(95) 95(90) 95(95) 



53 



CO 



15 



80 



90 



HC 



16 



75* 



85 
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''C'tjacTMUM 10 15 25 

l/<t> ^^C'tiacTMUbi 93(90) 95(90) 90(95) 

9/r ;l/r NOx 20 75 80 

CO 10 82 85 



05 HC 5 80 87 

B peayjibTaTe jiocTMraJiacb noJiHan OHMCTKa jwaejibHtix raaoB ot 
ca:iceBux MacTMu na Bcex pe^roiMax paOoTU jxBMraTejiA, a 
KOHueHTpauMfl NOx, CO, HC cHMSfcajiacb no cymecTayiomMX hopm Ha 
BuOpocu TOiaeJibHoro TpaHcnopTa {EVRO-3) .CpasHMTejibHtift aHajoia 

10 iiaHHoro cnocoOa c paajxeJieHMeM cTajmii oKwcneHMH m 

BOCCTaHOBJieHHH M CO^eTaHMeM KaTaJIMTMXieCKMX M 

HeKaTajiMTM^ecKMx peaicuMM no cpaBHeHMJO c MssecTHbiMM 
cnocoOaMM m npoTOTwnoM noKaamaeT bucokyk) 3$4ieKTMBHocTb, 

nOJIHOTy M CTaOWJIbHOCTb OHMCTKM. CoSflaeTCH BOSMOaCHOCTb 

15 npoBejieHMH KOMoneKCHoii otoctkh c Mcnojib30BaHHeM okcmjxhhx 
KarpajmsaTopoB m HarpeaaTejiH ann xoJioflHHX BuxjionHtix raaoB, 
KorAa KOHueHTpauMfl tokcmwhhx npMMeceA HaHOojibmaA, 
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♦opMyjxa 

l.CnocoO OMMCTKM oTpaOoTaBiuMx raaoB, BKJUOHBKXmii 
oOpaOoTKy TOKCMMHHX KOMnoHeHTOB no KpaiiHeft Mepe b jxbb CTajmn 
c McnojibsoBaHMeM cooTseTCTBynaero KaTajmaaTopa Ha Kaauxofl 
OSCTaiWM, OTJiMtjaJoamftcH tbm, hto CTajOHM OKMCJieHMH m 

BOCCTaHOBJIGHMH OKCM«OB asoTa OCymeCTBJI«K)T pa3fleJlbHO Ha paSHMX 
CJIOHX OKCMflHfclX KaTaJIMSaTOpOB MJIM OJtlHOBpeMeHHO Ha 0«HOM CJIO 

oKCMflHoro KaTajiMsaTopa w b raaoBuft noTOK jionojiHMTejibHo bbojxht 
yrjiepoji- m/juim aaoT- m/mjim icMCJiopoA-coAep^RaiiiMe peareHTbi, 
10 aKKVMMyjiMpyMiiMecfl b peaKimoHHOM cjioe, 

2. CnocoO no n.l, OTrnnaxtmikcH tbm, mto na Kaamoii cTajmn 
McnojifaByuT KaTajtMsaTopu Ha Ojiomhux nopMCTbix KepaMMtjecKMx 
HocHTejiax MJIM Ha ^MjibTpe coTOBoji CTpyKTVpu noBumeHHoii 
npoHMuaewocTM hb ocHOBe MojiM^MUMpoBaHHHx KopjxMepMTa m/mjim 

15 rjiMH03eMa mjim ubojimtob. 

3. CnocoO no n.l mjim 2, OTJiM^aJoomiicA tbu, mto b Ka^ecTBe 

MOflM^^MKaTOpOB M aKTMBHUX KOMnOHeHTOB MCnOJIbSym OKCMXPJ 

nepexonHBDc MeTajioB (ueab, ^Kejieao, uapraueu, HMxejib, cepeOpo, 

KOOajIbT, XpOM PI np.) M BBOJUtT MX IiyTeM <^OpMOBaHHA HOCMTeJlfl 

20 MJIM HaHeceHMA Ha C5jiokm b KOJiM^ecTse 1-30 % Mac. 

4 . CnocoO no n . 1 , oTJiMManmMiicH tcm, oto b Ka^ecTBe 

KBTaJIMSaTOpOB MCnOJlb-ayiOT OKCMAHUe K0Mn03MUMM Ha OCHOBe 

nepexoAHux, mejioHHo-, peaKoseMejibHux ajieMeHTOB, umpkohmh m 
flp.r BKjuoHan coejiMHeHMH, HanpMMep, TMna nepoBCKMTa* 
25 5. CnocoO no n.l mjim 2, oTJiM^acmMiicA tbm, hto b 

Ka^ieCTBe MOAM$MXaTOpOB M KBTajIMSaTOpOB McnoJtbsywT 
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3JieKTponpoBojiHmMe jioOasKii, no3BOJiHKmHe noJiyMaTb HarpeaaTeJiM 
coTOBoft CTpyKTypH c yjxeJTKHHM conpoTMBJieHHeM 0,1-2000 Om cm. 
M noBumaTb TennepaTypy Bux^onHUx ra30B Ha 100-300oC. 

6, CnocoG no n.l mjim 2 mjim 5, oTJiMtiaioiimjicH tbm, mto b 
05 KaMecTBe 3JieKTponpoBojaHmei% jioOaBKM McnojibsyKjrr nepoBciorrHUM 
KaTajiHsaTop. 

7» CnocoO no n.l^ OTjiMMamoMftcii tcm^ mto o^XHixiaeMfaie raau 
nocjie KaTajiMTMvecKofi oGpaOoTKM nponycKaiOT t^epes TenjiooOMeHHHK 
PI oxjiaOTarrr no 20-150°C. 
10 8. CnocoO no n.l, oTJipreanEDPriJcjr thm7 b o^ipnuaewMe^ 

vasu BBOAHT opraHMMecKMe BemecTsa, noiXBepraKomecH TepwMMecKMM 
raso^asHUM oRMCJiMxejibHUM npeBpazaeHM>iM b peaKiufOHHocnocoOHue 
npojxyKTU, ocaJRnaKxmecn Ha cjioe KaTajmaaTopa m caacesoro 
j^MjTbTpa. 

15 9, CnocoC5 no n.l, oTjnraamiMftcii tcm, wo b xaMecTBe 

aaoTCOAepTRamHX peareHTpB Hcnojib3yx>T KapOaHHAr 6MKap6oHaT 

aMMOHMH M Ap., Ha nopMCTOM QJIOMHOM HOCMTeJie . 

10. CnocoO no n.l, oTJoraamwiicH TeM, hto b owwrnaeMtie 
raau AoOaBJiffxrr Bosiiyx, Bosy Hjm BOAHHe pacTBopti 
20 BoccTaHOBMTeJieii b KOjiinecTBe 50-100 r/u^, cojxepxamHe 50-400 
r/ji peareHTOB. 
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